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tact is made. Hands which are ordinarily dry have a In my hydrodynamic experiments, similar to those 
high resistance; the same hands moist with perspira- that I performed upon the vibratory forms of plates, I 
tion or purposely wetted may lose half their resistance. have had an opportumty to establish �everal analogies 
Dr. Stone, of London, has made many experiments, betw�en such figllres and those obtamed by electro
and finds that the resistance of the body may be re- chemlCal way. FIgS. 1, 2, 3, and 4 represent the com
duced to 500 ohllls or less, by having the skin soaked. I 

means of annealed or compressed glass, and the acoustic 
figures obtained upon vibrating glass covered with a 
thin stratum of water cont aining red lead in suspension. 
During the vibratory motion, the water aSSUllies the 
form of a regular network, with meshes of varying size, 

On an arc light circuit with forty lamps the differ-, 
ence of potentials will be about 2000 volts. If a man 
with a dry, thick skin were to grasp the terminals at 
the dynaillo, the current that would go through hirn 
would be 12.f1l0,f1l = 0'2 of an ampere, and in one second 
two-tenths of a coulomb would have traversed his 
arms. If the same hands were soaked, the current 
might be 2."11°11° = 4 amperes, or 4 coulombs �r se�ond. 
In the first case there would have been spent m hIrn an 
amount of energy equal to 2000 X 0'2 = 400 watts, or 
more than half a horse-power, and in the second case 
2000 X 4 == 8000 watts, or 8 .. N�' = 10 horse-power in the 
interval of one secolld. N ow, any electromotive force 
above about 1'5 volts is sufficient to decompose water, 
and it has been shown that the fluids of the bady are 
better cOllductors of electricity than any of the tissue, 
even the nerves; it may fairly be inferred that such a 
current with such an electromotive force might de
cOlnpose a notable quantity of the fluids of the body 
into their constituent gases. 

To determine the highest limit of safety would re
quire experiments which no human beings would be 
willing to submit to. Animals might be employed per
haps; but if 800 volts have at any time proved to be 
dangerous, one may set a lower limit to the resistance 
of the body and determine the current strength "t'o"d'1I = 

0'8 ampere. That result looks threateningly large, but 
it is because the resistance is made so low. I ha ve never 
found one less than 5000 ohms, then .8ij0.f1l 

= '16 amperes. 
But that represents 128 watts-a quantity of energy 
no one would care to have spent in hirn. After all, 
what would be safe for one would be entirely unsafe 
for another; so that each individual would have his 
own factor of safety, or the' difference of potential 
which he could work with, with impunity. From 
what we now know, it would seem as if one-tenth of an 
ampere current body was as much as any one could 
safely have traverse his body for one second. If, then, 
he fixes his minimum resistance, the productof the two 
will give hirn the electromotive force which he may 
feel timidly safe with. Thus, if one's resistance with 
wet hands is found to oe 8000 ohms, then 8000 X 0'1 = 
800 volts; while if hi& resistance was only 1000 ohms, he 
could only venture to touch wires having a difference 
of potential of 1000 X 0'1 = 100 volts. The ordinary in
candescent light circuit would be on his limit. 

ELECTRO-CHEMICAL RINGS COMPARED WITH 
THOSE OBTAINED BY PHYSICAL, MECHAN
ICAL, OR CHEMICAL WAY. 

1. 
WHl<�N a plate of glass that lIas been regularly com

pressed around its circumference or at certain points is 
placed between an analyzer and polarizer, we observe 

FIG.1. 

through its substance concentric iridescent waves which 
are the more marked in proportion as the compression 
has been stronger. What is remarkable is that these 
optical rings are like those that are produced upon 
plates by making them vibrate under a fiddle stick 
after covering their surface with fine sand. The figures 
thus obtained with circular plates always exhibit rings 
mixed with radiating lines of more or less regularity, 
while with square plates circular figures are quite rare. 

Colorations analogous to those of annealed glass are 
again produced by the bending of a plate of glass, or 
by an expansion or a sudden cooling of the glass in a 
metallic frame, and by the hardening of fish glue in 

Fm. 2, 

�lass mouldR-the observations being always made with polarized light, -
_ It oc<;nrred to Nobili to compare electro-chemical ngs wIth the acoustic figures of Chladni Parll,dhli allq 

-.rart, but no result waa obtained. 
' , " --

: 

Fm, 3. Fm. 4. Fm. 5. 

parative forms of the rings that are produced under 

I 
according to the diameter of the plate. When the 

corresponding conditions. Th
, 
e analogy between these vibrations cease, the red lead deposits, and preserves in 

four is evident t'nough. I Illight have joined thereto doing so the form of the liqUId network. After the 
the thermic and chemical rings, which are very similar evaporation of the water, the deposit adheres to the 

Fm. 6. Fm. 7. Fm. 8. 

in form and color to the electro-chemical ones. Fig. 1, 
which represents electro-chemical ringH with radiating 
line;;, requires an explanation, since N obili's rings have 
no radii, a fact that seems to establish ,an important 

plate, and copies lIlay be taken from it just as with an 
ordinary photQgrav.hic negative. 

Figs. 7 and 8 exhIbit an analogy of another order. 

Fm. 9. Fm. 12. 

difference between them and hydrodynamic rings. The optical figure, 7, whose six equidistant radii are Nevertheless, under special conditions, it is possible to iridescent, was produce,d by diffraction, while the light ascertaill the presence of radiating lines m electro-
chemieal rings. In fact, Mr. Guebhard has remarked 

Fm. 10. 

that upon elllploying very thin silvered sheet copper 
for the production of these rings, we observe white 
filaments rUllning from the circulllference of the latter 
to the center, if the pointis negative. These filawents, 

Fm. 11. 

which are nothing else than very fine bubbles uf gas 
derived from the electrolysis of the liquid, correspond to 
the radii of our hydrodynamic rings. 

Figs. 5 and 6 exhibit quite a remarkable approxima
tion -between the optical colored rings obtained by 
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Fm. 13. 

was passing through a Hmall aperture having the form 
of an equilateral triangle. 'l'he acoustic figure, 8, was 

Fm. 14. 

produced up'on a vibrating plate besprinkled with sand. 
The six radli represent the lines of rest, and the nodes 
those of vibration. 

Figs. 9, 10, and 11, to which might be joined their 
analogues among the thermic and chemical rings already 
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described, show the relations of fOrIU and color between 
electro-chemical, hydrodynamic, and optical rings. 
Fig. 11 represents the colored rings (of Herschel) in 
crystals of two axes arranged between two tourmalines. 
These rings are distributed over curves of two centers. 

Figs. 12, 13, and 14 show the comparative forms of 
electro-chemical, chemical, and hydrodynamic rings.
C. Decharme in La Nature. 

CENTENARY OF THE LONDON TIMES. 
The Times was founded on the 1st of January, 1785, 

as the Universal Register. It received its present name 
on the appearance of its 940th number on the 1st Janu
ary, 1788. The exact wording of the original heading 
was "The Daily Universal Register, .{>rinted logo
graphically by His Majesty's Patent," WhlCh was subse
quently modified to "The Times or Daily Unive1'sal 
Register, printed logographically." 

John Walter the first, or the founder of the Walter 
family, of whom the present Mr. John Walter is the 
fourth in direct lineal succession, was born in 1738. His 
father was a coal buyer, that is, he boughtcoal atNew
castle on a large scale, brought it to London by sea, 
and disposed of it there. He died in 1755, leaving his 
son 17 years of age. This son, whom we will call John 
Walter the second, became in ten years the chairman 
of the wealthy and influential body of coal buyers, who 
had built for themselves a Coal Exchange under his 
supervision. He married in 1771, and five years after
ward became a member of Lloyd's, and carried on the 
business of underwriting. He rapidly accumulated 
money, and was on the high road to fortune, when a 
fleet of merchantmen on which he had taken a large 
risk was captured by a Freneh- squadron. His loss 
amounted to .B80,000. Re wrote and published a pam
phlet setting fort.h 1"';" .nisfortunes, expecting to recei ve 
either comp�: .. "atlOn in money or a plac e under Govern
ment, in which, however, he was disappointed. In 1782 
Mr. \Valter made the acquaintance of Henry Johnson, 
a compositor, who had made what he considered to be 
great improvements in the art of printing. Mr, Walter 
was impressed with these improvements. He contribut
ed to complete them, and became, together with John
son, a patentee of printing by means of logotypes. In 
1784 he took the premises, thel). vacant in Printing 
House Square, where in 1666 John Bill had founded 
and printed the London Gazette. The weIl known 
name Blackfriars is derived from a monastery of Black 
Friars, which forlllerly occupied that site. Mr. 
Walter, of course, was not a printer, but he labored 
hard and successfully to qualify,himself for the business 
in which, as he wrote, he had embarked as a mere no
vice. Hence, he says, want of experience laid him open 
tomany and "gross"impositions. However, he abound
ed in entlmsiasm and perseverance. He was confident 
that logoty�e print.ing would effect a revolution, by 
which botü the nation and he would profit, and found
ed the newspaper now known as T he Times, to prove 
that newspapers as weIl as books could be printed far 
better and more cheaply than by the system in COIU
mon use. We need not explain to our readers that the 
logotype system consists in using whoie words or parts 
of words cast in one piece, instead of single letters. 
The idea has always commended itself to non:pract.ical 
people, on the ground of its apparent simplIcity and 
the economy of labor w hich it appears to promote. Mr. 
Walter took counsel with Sir Joseph Banks, then 
President of the Royal Society, and received his ap
proval in the most emphatic terms. The new system 
was pronounced to be a most useful acquisition to the 
literary world, and deserving of the highest encourage
ment and support from the public. Mr. Walter corre
sponded on the subject with Benjamin Franklin, the 
celebrated Alllerican "printer and patriot." Franklin 
also looked with favor on the new system, and as he 
was not only a :shrewd man, but a practical printer, 
his good oplllion carried great weight. Not merely did 
Walter hope to economize in printing, both as regards 
time and cost, but he also anticipated a great extension 
of the art by the use of logographic types. In the 
Universal Register for the 12th of August, 1786, he an
nounced that, having established a type foundry for 
casting logographic types, he was" able to supply any 
gentleman with logographie types who may have 
reasons for executing any work of secrecy or amuse
ment, as the types of the words are so easily used in 
preference to single letters, and consequently the know
ledge of printing may be acquired with facility. The 
experiment already made by a nobleman of the first 
rank and abilities, both in station and knowledge, fully 
evinces the truth of what is asserted." It is probable 
that the Duke of Portland is the nobleman here refer
red to, he having handed to the King a copy of Mr. 
Walter's yamphlet on logogra.{>hic printing. 

In addItion to setting up hIS newspaper with these 
types, Mr. Walter used them in his general printing 
business, and a large nwuber of books issued from his 
logographie press. No ler;s than fifteen of these works 
appeared between the years 1784 and 1790, but the 
system had to be abandoned ,at last. It had several 
practical and insurmountable drawbacks, one of these 
being that the cases to contain the different sorts were 
too bulky and cumbersome, while ifthe cost of composi
tion were less, that of correction was very much great
er. We may here remark that, many years later an ef
fort was made to revive the system. Major Beniowski, 
an ingenious and plausible Pole, made some changes 
in it for which he procured letters patent, and he ob
tained the wsistance of Captain John Greene, for many 
years member for Kilkenny, in furthering and advocat
lllg it. In 1854 Captain Greene succeeded in getting a 
Select Committee ofthe House of Commons to investi
gate the matter, and he did so, despite the opposition of 
Mr. Gladstone, then Chancellor of the Exchequer. The 
report of the conuuittee was to the effect that as the 
evidence was conflicting, no decision had been arrived 
at concerning the scheme. The Times, which had 
suffered severely from the delusion o�logographic print-
1n�, naturally wrote in condemnation of Major Beniow
SkI and his invention. From time to time various 
schemes of a similar nature have been p'ropounded, and 
they may an be said to have been frulures. There is, 
however, reason to believe that. if a few of the more 
common affixes and suffixes used in the English lan
guage were placed in ordinary cases, their use might 
effect an appreciable econom;. 

Not lon� after the Universa Register became known 
M Thf} T�mes, it ceased to be printed bylogotypes. 

The first number under the new name, which appeared 
on the first of January, 1788, contained an address to 
the public on the subject of printing, wherein Mr. 
\Valter returns thanks for the reception accorded to ef
forts to improve that art. He states that he purposes 
issuing a pamphlet detailing his grievances, and gives 
as a specimen the fact that being in want of appren
tices, he sent an advertisement asking for them to the 
General Advertiser, wbich was " generally read 
by the lower orders of the people," but that Mr. Jen
our, the printer of the paper, refused to insert the 
advertisement after taking the p�y ment for it. It is 
probable that the readers of Mr. Walter's paper cared 
little for his disputes with riyal printers, and were luke
warm supporters of his inventions. They had a clear 
piece of evidence against the success of the new system. 
The Universal Register was sold for 21id., being a �d. 
less than any contemporary, the reduced price being 
said to be a proof of the saving effect of the new plan, 
whereas the price was raised to 3d. when the paper as
sumed a new name. 

The first number of The Times was a folio sheet of 
four pages, of which more than one-half was filled with 
advertisements. A column and a quarter, headed 
" The Times, " contains a statement as to the change in 
the title and an exposition of the policy of the paper. 

The success of The Time:; was not rapid. In 1786 Mr. 
Walter had to pay a fine of .B150 for a libel, and three 
years after he was sentenced to a fine of !:SO, to stand 
for an hüur in the Pillory at Charing Cross, to be im
prisoned in Newgate for twelve months, and to find 
security for good behavior for seven years after leaving 
prison, for alibel on the Dukes of York, Gloucester, and 
Cumberland. As a specilllen of the disgraceful severity 
with which printers were treated in those days, we may 
say that the libel consisted simply of the remark, which 
was probably weIl founded, that these royal dukes 
were " insincere in their profession of joy at the King's 
recovery. " When in prison, two other libels were laid 
to his charge. He was accused of publishing that the 
Prince of Wales and the Duke of York had demeaned 
themselves so as to incur the just disapprobation of 
His Majesty, and that the Duke of Clarence had re
turned horne without authority from the Adlniralty or 
bis commanding officer. Mr. Walter was brought from 
Newgate on the 3d of January, 1790, to receive sen
tence for these additional heinous offenses, and for both 
libels he was sentenced to a year's imprisonment in 
Newgate, to date from the expiry of the year he had to 
serve, and to pay .B200. After being in prison sixteen 
months, he was liberated on the intercession of the 
Prince of Wales. The result of this treatment was 
that he was so disheartened as to contemplate giving 
up The Times, and confining himself to printing and 
publishing books. The journal was conducted at a 
loss, and to be subjected to fine and imprisonment in 
addition to losing money by the journal was as trying 
to his temper as to his pocket. Instead, however, of 
discontinuing to publish The Time:;. Mr. Walter wisely 
associated his eldest son in its management, and in 1803 
made hirn sole conductor. 

Walter had made several attempts to effect improve
ments in the printing press. He consulted Mare Isam
bard Brunel, who was one of the great mechanics of 
the day, but he was unable to execute what was re
quired. Mr. Walter advanced money to a Thomaö 
Martyn, who thought he had made an important dis
covery, but his ideas were not realized in practice. 
While engaged in seeking for a person whü could give 
scope and effect to his wishes, Friedrich Koenig, a 
German, who was born in Saxony in 1774, was laboring 
to effect improvements in the printing press. He was 
confident of substituting steam for manual labor in his 
new press, and was anxiously waiting for an opportu
nity to give scope to his views and for a patron to coun
tenance and promote them. We need not here recount 
the history of the origin of the steam printing press, 
more especially as Koenig's invention has been often 
described. Suffice it to say, therefore, that under 
the auspices of JohnWalter the third, and through his 
advice and pecuniary assistance, Koenig's presses were 
made practicable and set to work in The Times office. 
Rumors of the new invention were circulated despite 
the secrecy to which all concerned had been pledged, 
and The Times pressmen, who believed that their means 
of livelihood would be at an end when steam was ap
plied to printing, vowed vengeance upon the inventor. 
The new press was erected in rooms adjoining those 
wherein the old presses were in operation. At six 
o'clock in the morning of the 29th of November, 1814, 
Mr. Walter entered the office with several damp print
ed sheets in his hands, and informed the startled press
men at work there that The Times was already printed 
by steam, that if they attempted violence there was a 
force ready to suppress it, but that if they were peace
able their wages would be continued to every one of 
them until similar employment could be procured. In 
proof of his statement, he handed them copies of the 
first newspaper which had issued from the steam press. 
The readers of that day's Times were informed of the 
revolution of which it was a visible token. 

From the day of The Time:; being printed by steam 
down to the present day, unceasing efforts have been 
made with a view to perfeet printing machinery. Mr. 
John Walter the third died in 1847, in his seventy
second year. He had not only built up a great journal, 
but he had established a great personal reputation. 
He sat in Parliament, and acquired much wealth. He 
left behind bim estates in Berksbire and Wiltshire, the 
freehold premises in Printing House square, the 
interest in The Times, which represented as valuable a 
property as many large landed estates, and personalty 
to the amount of .B90,000. 

JOHN WALTER THE FOURTH. 

In order that the journal might retain its position. it 
was necessary to introduce constant improvements in 
the mode of its production. It was found that not
withstanding the improvements made by Applegath on 
Koenig's press, the imprüved press was inadequate for 
the work required. Mr. Applegath then designed one 
on a different model, which sufficed fora time. In this 

I press the types were placed on vertical cylinders, and JOHN W ALTER THE THIRD these revolved a thousand times in an hour, throwing 
was born in 1776. He studied at Oxford with a view of off 8,000 copies. This press was shown at the G.\:eat 
entering the Church, but at bis father's request he Exhibit ion of 1851. About the time Mr. Applegath 
abandoned his original intention. He had been re- completed this press here, Mr. Hoe was introducing the 
gularly apprenticed to his father. and had mastered lightning press in NewYork. Two of the ten-cylinder 
the art of printing. It wa8 for the purpose of giving or largest size were bought by Mr. Walter. Meanwhile 
The Times another and a last chance that John Walter Mr. Walter encouraged the late Mr. Dellagana, the 
III. was admitted to a share in its management. He founder of the present firm of Dellagana and Co., 
had the great qualification, in addition to remarkable Limited, to prosecute his experiments in stereotyping 
natural gifts, of a thorough acquaintance with the de- by the papier mache process. This was adopted in 
tails of printing and publishing. He was twenty-seven The Times office in 1850, and the speed attained with 
when he undertook the sole management of The Times, the Hoe press was 12,000 copies an hour. 
and tbis was the beginning of its )?rosperity and the " " true source of its fame. He found lt a struggling and THE WALTER PRESS. 
feeble journal. He left it the most successful and pow- . . 

T 

erful newspaper in the world On obtailling the power �t had been seen, .howe,!"�r, that vast ImI?ro�ements 
t .. ff t t h ' r h' t h' lf t . mlght yet be made III rapId newspaper prllltlllg, and o glve e ec, 0 I!' po lCy, e se ll!1se 0 reorgamze this notion was realized when the "W alter" press was the stafI of The T�m�s, to do everythlllg he coul� to �c- devised and put in operation. To Mr. John C. Maccelerate the productlOn. of t�e paper, and to fill It wIth Donald, for many years a distinguished member of fresh and tl1Ustworthy lll�elhgenc�. . The Ti mes staff, the "W alter" press largely owes its 

. In those days 4,000 COPles constltuted a large mrcula- origin and success' while in giving effect to the intlOn fm: aJ?-Y new.s�aper. The stor.y of Mr. -w: alte,r's ventor's scheme the present Mr. Walter exercised the enterp�se III obtallllllg an� pubhshlllg the ea:hest lll- same judicious supervision and liberality for wbich bis form�tlOn cannot be gone lll:tO here) although lt :vould I father was noteworthy. This press is the subject of four c�nstItute one of the mo.st lllt�restlll� chapters lll. the 

I
letters patent, issued between 1863 and 1871, to John hIstory of modern BrItis� Journalism. Revert,ing, Camero MacDonald and Joseph Calverley therefore, to the typographlCal aspect of the subJect, n . 

we may mention an incident which took place toward TYPE-SETTING BY MACHINERY 
the end of May, 1810. It was a danger which threaten- . 
ed to shipwreck the result of Mr. Walter's incessant Mr. Walter did not rest satisfied with having at his 
labors. The pressmen in the office made a demand for hand a press of such perfeetion as that wbich is called 
increased wages. As hand presses were alone used, the by bis name. He resolved to simplify and accelerate 
services of these men were indispensable. At the same the process of setting up type also, and in this respect 
time the compositors combined to demand not only his success has been marked. After many experiments 
higher wages, but the disuse of a new size of type, the machine of Kastenbein was chosen, but on its 
which had then been introduced. The men bound shortcolnings being made apparent, great efforts were 
theluselves by an oath to be uni ted and firm in de- made for its improvement. A number of composing 
mands to which they considered that resistance was machines are in use in the office regularly, and a large 
hopeless. Mr. Walter had a private intimation of the portion of The Times is set up by means of them. 
strike a few hours before it took place on a Saturday We have only space to devote a very few lines to the 
morning. Hastily collecting a few apprentices and Ull- editorship of The Times, which if the subject were look
employed compositors, he worked continuously for 36 1 ed upon from anotherpoint of view would, of course, be 
hours along with them in preparing the Monday's issue, regarded as of greater importance than the mechanical 
which to the Mtonishment of the workrnen on strike I matters to which we have hitherto confined our at
appeared in the usual course. During several months tention. Mr. Walter the second, its founder, was 
the business of printing the journal was conducted proprietor, printer, and editor. Mr. Walter the third 
under difftculties; the workmen on strike molesting was editor as well as conductor, and to hirn is attribut
those employed in the office. The lives of the latter able the introduction of the leading, or more correctly 
were often in peril during the struggle. At length it the" leaded" article, which has become the distinguish
was resolved to prosecute the men on strike for con- ing feature of the newsIJaper press. For seven years, 
spiracy as weIl as for illegal combination, the reRult be- however, he employed Mr. Barnes as editor. Mr. John 
ing that 21 were put on their trial at the Old Bailey, on Thaddeus Delane succeeded Mr. Barnes in 1841, and 
t he 8th November, 1810, that nineteen were found filled the editorial chair for thirty-six years. He was 
guilty of conspiracy, that two ringleaders were sen- succeeded by Mr. Thomas Chenery, who, however, did 
tenc.ed to imprisonment for two years, three others for 

I 
not long fill the editorial chair, as he died after a short 

eighteen months, three for twelve months, and eleven illness on the 11th of February, 1884. His successor is 
for nine months. Mr. G. E. Buckle, who now occupies the position. 

Not long after this Mr. J ohn Walter the second died No paper in the world is so faithfully edited as The 
at Teddington, on the 16th of November, 1812, in his Times. So careful was Mr. Delane, however, to gain 
74th year. He had prospered as a printer and publish- every possible information upon any given su bject, that 
er, and left the journal, which by this time had become he would give a commission to half a dozen persons to 
a very valuable property, to his son, John Walter the I write bim a leader, all of whom would receive five 
third. I guineas, though perhaps not half a dozen lines of the 

The circulation ",as largely increased,. and the neces- I contributors had been used. I t is on such occasions 
sity be�an to arise for a more 'expeditious method öf I that the editor's abilities are so wonderfully disclosed. 
produclllg the journal. The ordinary printing ap- Mr. Delane would look at the several copies he had 
pliances of the time became altogether inadequate to. 'received, and would take a portion out of each, but his 
provide tue copies for which there w� a. demawl. Mr. mind wa.s so weH orga.uized that the creme de la oreme 
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